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2TABLE I: \Flexible spring data" with some random measure-
ment error, using 1[kg] gliders, gate separations of 1[foot] or














1 50 30.5 30.7 60.9 60.9
2 200 15.4 15.2 30.6 30.5
5 1250 6.15 6.13 12.2 12.3
10 5000 3.08 3.03 6.13 6.07
20 20000 1.53 1.54 3.03 3.07
50 125000 0.61 0.60 1.23 1.22
100 500000 0.31 0.30 0.61 0.60
TABLE II: \Tight spring data" with some random measure-
ment error, using 1[kg] gliders, gate separations of 0:305[m],
















1 50 30:4 30.3 61.4 60.9
2 200 15:4 15.1 30.8 30.3
5 1250 6:22 6:11 12.3 12.1
10 5000 3:17 2.99 6.11 6.04
20 20000 1.78 1.44 3.08 2.88
50 125000 1.11 0.466 1.38 0.936
100 500000 1.03 0.158 1.06 0.314





) are 1 foot or 0.305 meters. The
data contain some measurement errors in the times, al-
though we've been careful to eliminate systematic errors,
and to keep the random variations in measurement of the
same time-interval at or about the 1 percent level.
Simulators with which the students can take data
themselves also exist, or can be written. We've devel-
oped a Visual Basic program which does this, and have
more recently implemented a 3D simulator on the web
using the beta-test version of Adobe's proposed Atmo-
sphere environment server[5]. The web simulator allows
direct control (with a logarithmic slider) of the imparted
kinetic energy (or the work done to compress a mass-
less spring), rather than compression distance x
0
. The
Adobe implementation can also serve as a meeting place
for students, should they decide to take data as part of a
team eort. A Java applet for this simulation might also
be useful, but is not available now.
IV. DISCUSSION AFTER THE FACT
The data generated by the simulation provides clues to
natural rules of motion that are often explored in physics
courses. Rather than tell students what others (including
Aristotle, Galileo, Newton, and Einstein) might have pro-
posed doing with such data, modeling workshop physics
traditionally asks students: \What patterns do you see
in the data". One pattern at high speed that might be
uncovered is a curious fact about the sum of squares of
a traveler's \speeds" through space (x=t) and time
(c=t), where c (lightspeed) is used to convert time
elapsed on the clock of a traveler ( ) into distance units.
See if any students happen to uncover this fact from the
data itself.
A starting point for students is the classic modeling
workshop strategy of plotting the data in various ways, to
see if any simple (e.g straight line) relationships emerge.
Other questions to ask: In the case of the exible spring
data set, does the relationship between lab-times (t) be-
fore and after collision seem to make sense? How about
the relationship between kinetic energy or spring com-
pression, and the initial gate time t
A
? For the tight
spring, to these also add: What's going on with the dier-






What concepts might be useful for cashing in on the
insight from this experiment? Aristotle might have said
to pay attention to \motives" and speed. Galileo in
the 1500's might have said to consider accelerations as
well[6]. Newton in the 1600's might have suggested the
concept of momentum, and James Clerk Maxwell may
have suggested considering energy[7]. Einstein in 1906
might have agreed, but then stressed the importance of
specifying frame of reference when measuring positions
and times. More to the point: What relationships and
concepts does each student nd useful or informative? If
they can determine this, then they will be able to claim
as their very own as small part of our collective under-
standing of dynamics. This alone qualies them as par-
ticipants in the development of better ways to understand
such things downstream.
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